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3AXHUCHI BJACTUBOCTI HOII PATYBAJIbBHUX

(npencrasneno a.1.H. [Ipoxadem E.10O.)

[IpencraBieni pe3yabTaTH EKCIEPUMEHTAIBHUX JOCTIIKEHb 3aXMCHUX
BJIACTUBOCTEH pATYBaJIbHUX HOII BumpoOyBaHo wMmarepiaq 3axHCHOTO
KOKyXa HOII pPATYBaJbHUX BOTHE3aXMCHHUX IMPU PI3HUX TEMIEPATYPHUX
pexumax.

Karo4oBi ci10Ba: BoresaxuileHa TKaHUHA, JOCHTIPKEHHS, HOII pATYBaJIbHI
BOTHE3aXHUCHI.

Ilocmanoeka npoonemu. Koncturyiiis YkpaiHu BU3Haua€e HaAMOLIBIIION
IIHHICTIO B YKpaiHi >KUTTSA Ta 370pPOB'S JIOAMHU. TaKUM YHMHOM, OCHOBHOIO
3a/1a4ei0 aBAPIMHO-PATYBAIBHUX CIIY’)KO € 30€peKeHHS KUTTS Ta 370pPOB'S
mofet Bim HeOesmeuHuX (AKTOPIB  HAI3BUUAWHUX CHUTYaIlld  PI3HOTO
xapaktepy. HaykoBo-TeXHIYHUI PO3BUTOK, IMOSBA CHUHTETUYHHUX MaTepialiB,
IUTACTUKIB Ui OOpOOKM MpPHUMIILEHb, BUPOOHHYl OO'€KTH 3 TEPMIYHHMU
MpoIlecaMy, BEJTUKE MOXKEKHE HABaHTAKEHHS, 3arp03a BUHUKHEHHS CIajaxiB
Ta 3aropsiHb MiJ Yac eBakyallii notpedye BiA miapo3autiB Jep:kaBHoi cimyxOu
VYkpainu 3 HaA3BUYaWHUX CHUTYyalllii TOTOBHOCTI /10 1HAMBIYaJIbHOTO 3aXUCTY
NOTEePINUINX. PATYBaJbHUKM MarOTh 1HIWBIAYyaJIbHUN 3aXHCT TOBEPXHI TiIa,
TaKUM YUHOM, JIJII MaKCUMaJIbHOI €(PEKTUBHOCTI €BaKyallli B CynpoBoi abo Ha
HOIIIaX, MOTEPIILIl MOBUHHI OYTH 3aXHUIIEH] HE TipIe HiXK pATYBaJbHUKH [1-3].

TakuM 4YWMHOM TmoOCTae NPOOJIEMHE TMHUTAHHS CTBOPEHHS 3aXHCTY
MOTEPHIINX BiJl HEOE3NMEUHNX TEIUIOBUX YMHHHUKIB MOXKEX IPH eBaKyalii 3
OyJiBeJIb PI3HOTO MPU3HAYCHHS.

Ananiz ocmannix o0ocnioxycensv i nyonikauii. Panin B HayKOBHX
npansx OyJo 3ampONOHOBAHO HOII PATYBaJIbHI BOTHE3aXHCHI, SK1 YSBIISIN
co0o010 crerianbHi HOIIl KOMIAKTHOI (popMHu, SKiI 00MagHaHI BOTHE3aXHUCHUM
KOXYXOM.

B po6Gorti [4, 5] nmepenbadaeTses, MO KOXKYX, IO MPEACTABISIE COOOIO
CrieriaJbHy TKaHWHY, TMOBOAWTHCS MOAIOHO TEIJIOBOMY €KpaHy, TOOTO €
ONTUYHO HEMPO30PUM TEPMIUHO TOHKMM TiioM. IlepebGyBaroun Ha mHIIAXY
NOIIUPEHHSI TEMJIOBOIO BUIIPOMIHIOBAHHS, HAKHJKA EKpaHy€e MPsSIMHMA
IIPOMEHEBHM TEIJIOBUH MOTIK BiJ] MOJIYM'sl B HAIIPSAMKY Tijla MOTEPITIIOTO.

i1 BIJIMBOM IILOTO MOTOKY, HAKH/IKA HAarpiBA€ThCS, CTAIOUU JKEPEIIOM
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Teruia i noreprniioro. besneka 30epiraeThbes, SKIIO MATOMA PE3YIbTYIOUUN
MOTIK TeIia BiJ HAKUIKKH HA TIIO TMOTEPHIJIOTO (yoy HE TEPEBUIIYE
BIIMOBITHOTO KPUTHYHOT'O 3HAYEHHS (i (i = 1200 Brm?).

[loObynoBaHo maTeMaTWyHy MOJAENb JI PO3PAaxyHKY 3axUCHOI Iii
OJTHOIIIAPOBOI TETIO130/ALINHOT HAKHUIKHU, TPU3HAUYCHUH-HUM IJI1 3aXHUCTY
TUJIa TOTEPHUIOr0 BiJ TEIUIOBOTO BHUIIPOMIHIOBAHHS 3 BOTHHUINA TOXKEKI.
Posrnsan mokasano, mo egeKkTUBHA HaKWJKa TOBUHHA MaTH MiHIMaJbHI
3HAYEHHS CTYIEHSI YOPHOTH 30BHIIIHLOT TOBEPXHI.

B poGoti [6, 7] 3amporoHoBaHa IMiTallliHa MOJACNIb PATYBaHHS
MOCTpaXAaJIoro 3 MpuMilieHHs 3a jponomoror HPB-1 noBHicTIO BimoOpakae
TaHWH Mpoliec, MPOBEAeH] JOCTIKEHHS KPUTHYHOTO IIISXY JTO3BOJIMIN Haja-
THU peKOMEHAIII 1O MABUIIEHHIO €(DEKTUBHOCTI PATYBAHHS MOCTPAXKIAIOTO 3
npuMiiieHHs 3a gornomoroo HPB-1.

Ilocmanoeka 3ae0annsa ma 1020 eupiwienna. Buxoas4u 3 HaBeJIEHOTO
aHamizy, Oyna TIOCTaBJIeHA 3ajaya BU3HAYUTH TUI TKAHWHU SKa MOXE
BIMOBIAATH KPUTEPISIM MIATPUMAHHS KHUTTEAISUIBHOCTI MOCTAXKIAIOTO B
HOIIaX, a came Temmeparypauii pexum He Outbmie 70 °C. JlocmimkeHHsS
TIPOBOJIITHCH Ha 3pa3Kax 3 BOBHH (IOBEPXHEeBa MIiIbHICTE 300 T/M°).

byno mnpoBenaeHo exkcriepuMeHT Ha ycraHoBil "Homri  3axucHi
paryBanbHi" [8-10], mo obsagHaHO TepMoIlapaMu Ta aHAJIOTOBO-IIU(PPOBUM
MpUIaOM TMIAKIIOYEHUM JO0 KOMIT'IoTepa 31 CIeliaJIbHUM MpOrpaMHUM
3a0e3MeueHHs, 1m0 A03Bojsie (JOPMYBAaTU MACUB JAaHUX B 3aJIaHOMY IHTEpBai
4acy 3 3aJIJaHUM 1HT€pBaJIOM BUMIPIOBaHb (puc. 1).

Puc. 1. 3oBHimHi# BUTJIA1 BUNPOOYBAJIbHOI YCTAHOBKHU

BunpoOyBaHHS TpOBOIWIMCH Ha HOIAX TeIIO3axUCHUX. Jhkepeso
TEIJIOBOI'O0 BUIPOMIHIOBAHHS 3HAXOAWJIOCH Ha PI3HUX BIICTAHSAX BiJl MOBEPXHI
Hou1 Bijx 0 1o 15 cm. [lpu npoBeneHH1 BUNIpOOyBaHb BUMIPSIIUCS TEMIIEpaTypa
Ha TIOBEPXHI HOII, TeMIEpaTypa B HOIIAaX, 4ac J0 JOCSATHEHHS KPUTHYHOI
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temrnepatypu 70 °C B HOmax.
OTpruMaHO MacuB JaHUX OOpOOKa SKHX JO3BOJIMIA 3pOOUTH BHCHOBKH
I0J10 3aXUCHUX BJIACTUBOCTEH TEPMO3aXUCHUX HOMI (Tad. 1).

Ta6a. 1. Pe3yabTaTn Ten10BMX BUIPOOYBAHb HOII 3AXHCHUX

BincTans Big Temmeparypa na| TeMmmeparypa B Yac nocsArHeHHs
Ne s/m o A 70 °C B HOIIAX,
JUKepena, CM noBepxHi, °C Homax, °C N
1 256 149 34
0 2 256 161 38
3 256 144 37
cepesiHE 256 151 36
5 > 123 86 129
cepeaHe 123 87 132
10 8 80 51 347
2 80 48 349
cepenHe 80 50 350
10 64 32 j
11 64 31 i
= 12 64 32 -
cepenHe 64 32 -

I'padiuyHe BUpaKeHHS TPOBEACHUX CKCIIEPUMEHTIB MPEACTABICHO B
3QJIEKHOCTSIX (puc. 2).

B koXHOMY TMOJOXEHHI JJKepena TEeIIOBOrO BHUIPOMIHIOBAHHS
MPOBOAMIIOCH TPHU HE3AJECKHUX €KCIIEPUMEHTY. |1 OTpuMaHHS 3aJIeKHOCTEN
Ta BHU3HAYEHHS AaNpOKCHUMAINHUX KPUBUX OOUPATUCh CEpeaHl 3HAUYEHHS
€KCIIEPUMEHTIB.

[aTepec st MpakTUYHOTO 3aCTOCYBAHHS Ta IMOAAJBIIONO BUBYCHHS
ySIBJISIE COOO0 3aJISKHICTh Yacy JOCSATHEHHS KPUTUYHOI TeMIepaTypu B
Hormrax 70 °C Big TeMriepatypu noBepxHi Hotl (puc. 3).

MartemaTiuHa MOJETh 3aleKHOCTI dYacy JOCSITHEHHS KPUTHYHOI
temmneparypu B Homax 70 °C Big TeMrepatypu MOBEpXHiI HOII MPEACTABICHO
BupasoM (1). JloctoBipHicTs mpu anpokcumaii R” = 0,996.

t=2-10°-T"°, c, (1)

ne t — vacy JocsarHeHHs KputudHoi Temmepatypu 70 °C B Homax; T —
TeMIepaTypa Ha OBEPXHI HOIIL
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Puc. 2. 3anexHicTh TeM103aXMCHIUX XapaKTePUCTUK HOII BiJl BiICTaHi [:Kepesia
Temiaa: 1 — reMmneparypa Ha noBepxHi Houl, °C; 2 — Temneparypa B Homax, °C; 3 — yac
NOCATHeHHs KpUTH4YHOI Temnepatypu 70 °C, ¢
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Puc. 3. 3anexknicTb yacy A0CsirHeHHs KpUTHYHOI Temmnepatypu 70 °C B Homax
BiJl TeMIiepaTypm Ha NMOBEPXHi

OTpuMaHo MaTeMaTHYHY MOJENb 3aJeKHOCTI 4Yacy JOCATHEHHS
KPUTHUYHOI TEMIEpaTypd B HOIIAX BiJ TeMIepaTypd Ha MOBEPXHI HOIIL
CTBOpEHO YCTaHOBKY, IO HAJIA€ MOXJIHMBICTH JOCIIKYBAaTH TEPMO3AaXHCHI
BJIACTUBOCTI HOII pATYyBadbHUX. OTpuUMaHi 3aJ€KHOCTI TETUIO3aXHUCHUX
XapaKTepUCTHK HOII pPATYBAJBHUX BiI BIACTaHI JiKepena TEIIOBOTO
BUINIPOMiHIOBaHHSA. Ha meil vac HaTypHMM CHnocoOOM YOXJIM HOII JJis
NIEpPEeHECeHHS TIOCTPAKIAIHN HE BUTIPOOYBAIUCH.

Bucnoexu. llpoBeneHo TEmIoOBI JOCHIIPKEHHS HOII PTYBAJIbHUX
BOTHE3aXHCHUX. BCTaHOBJIIEHO OCHOBHI XapaKTEPUCTHKH, IO BILTUBAIOTH Ha
TETUIOBUHM 3aXWCT TOCTPAXKIAIOro BiA [ii TETUIOBOTO BUIPOMIHIOBAHHS.
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OTprMaHO MaTEeMaTHYHY MOJENb 4Yacy JOCSTHEHHS KPUTUYHOI TEMIIepaTypH
70 °C B HOMIAX PATYBAJIBHUX TEIUIO3aXMCHUX B1Jl TEMIIEPATYPH MOBEPXH1 HOIIL

JITEPATYPA

1. A6pamoB FO.O. JlocmimkeHHs BIUIMBY TOBIIMHU IIIapy Tell0 HA HOro
BoruesaxucHi BrnactuBocTi / FO.O. A6pamos, O.0. Kipees, O.M. Illepbuna //
[Toxexna Oe3neka. — 2006. — Ne.8. — C. 159-162.

2. Andronov V.A. Feature of consumption gas-air mixture during work
of smoke-divers using regenerative breathing apparatuses / V.A. Andronov,
P.A.Kovalev, V.M. Strelec [Enextponnuii pecypc] // Ilpobiemu
HaJ3BUYaHuUX cutyamin. — 2016. — Ne 24, — C. 21-29. Pexxum poctynmy:
http://repositsc.nuczu.edu.ua/handle/123456789/1727.

3. Chernukha A. Research of fireproof properties of fabric for Fireproof
rescue stretchers [Enextponnuii pecypc] / A. Chernukha, P.Kovaliov,
S. Ponomarenko, V. Yeriomenko // IlpoGiaeMu Haa3BUUaiHUX cHUTYaIliil: 30.
Hayk. np.— X., 2017.— Bun. 25.— C.149-152. Pexum gocrymy:
http://repositsc.nuczu.edu.ua/handle/123456789/2706.

4. bopoauu I1.1O. ImiTaruiine MOJIEJIFOBAaHHSA PATYBAaHHSA
MOCTPAKIATIOTO0 3 TPUMINICHHS 3 BUKOPHUCTAHHSM HOII PATYBaJbHUX
BoruezaxucHux [Enextponnuii pecypc] / I1.YO. boponuu P.B. Ilonomapenko,
[1.A. KoBanwoB // Tlpobnemn Hag3BU4YaiiHMX cuUTyamii: 30. Hayk. mp.— X.,
2015. — Bum. 22.— C. 8-13. Pexum nmoctymy: http://repositsc.nuczu.edu.ua/
handle/123456789/1076.

5. Yepnyxa A.A. EdexTuBHICTP BOTHE3aXHCHOTO MPOCOYYBAJIHLHOTO
3aco0y Exocent mist nepesunu nyoy [Enexrponnuii pecype] / A.A. Uepnyxa,
O.€. besyrnos, [.1O. Baukos // [Ipo6iemu moxexHoi 6e3nekn: 30. HAyK. mp. —
X., 2017. — Bun. 42. - C. 170-175. Pexum JIOCTYTY:
http://repositsc.nuczu.edu.ua’/handle/123456789/6204.

6. Uepnyxa A.A. HccnegoBanue orHe3anuTHON  3(DPEeKTUBHOCTH
MNOKPBITUIA HAa OCHOBE KCEpPOTeJIeBOM KOMIIO3UIIMM [DJIEKTPOHHBIN pecypc] /
A.A. Yepnyxa, A.A.Kupees, C.H.bonnapenko, A.Jl. Kupuuenko //
[Tpo6emsl moxkapHoi Oe3omacHOCTH: ¢0. Hay4d. Tp. — X., 2009. — Beim. 26. —
C. 166-171. Pexum JOCTyma: http://repositsc.nuczu.edu.ua/handle/
123456789/2769.

7. Kovaliov P.A. Analysis execution emergency-rescue work
firefighters in special protective mascs on a height [Enektponnuii pecypc] /
P.A. Kovaliov, A.V. Maksimov, V.M. Strelets [Enextponnmii pecypc] //
[Ipobnemu Ham3BUUAWHUX cUTyaulii: 30. Hay4. mp. — X., 2017. — Beim. 26. —
C.166-171. — Pexum gmoctymy: http://nuczu.edu.ua/sciencearchive/
ProblemsOfEmergencies/vol26/kovaliov.pdf.

8. Transport device A. Kossoff, A. Rodriguez, D. Huntoon. — US Patent
App. 15/146,384, 2016.

9. Rescue device AJP Hobbs, DA Taylor - US Patent 8,905,803, 2014.

158



[TpoGnemu Hag3BUYANHUX CUTYAIIH ISSN 2524-0226

10. Roll up evacuation mattress C. Kenalty, M. Gordon - US Patent
8,938,828, 2015.

11. Lightweight absorbent transporter R. Jensen, R. Beu, S. Versteylen -
US Patent 9,173,791, 2015.

Ompumano peoxoneziero 10.03.2018

A.A. Yepnyxa, II.LA. Kosanes, O.E. besyrnos, A.H. Yepnyxa, N.IO. Baukos,
A.H. ®uibuyk

HccnenoBanue OrHe3aliMTHHIX CBOMCTB HOCHJIOK CNIACATEIbHBIX

[IpencraBneHsl  pe3ynabTaThl  AKCIEPUMEHTAIBHBIX  HCCIEIOBAHMI  CBOWMCTB
OTHE3AIIUTHBIX TEKCTUJIBHBIX MarepuanoB. [lpemioxkxeHo martepuan Ajis HU3TOTOBJICHUS
3aIIUTHOTO KOXYyXa HOCUJIOK CIIacaTeNIbHBIX OIHE3alUTHBIX.

KiroueBble cioBa: orHesamuTHas TKaHb, UCCIIEIOBAaHUS, HOCUIIKU CIIacaTEJIbHbIE
OTHE3alUTHBIE.

A. Chernuha, P. Kovalev, O. Bezuglov, A. Chernuha, I. Vachkov, A. Filchuk

Investigation of the flame retardant properties of the stretcher of rescue

The results of experimental studies of the properties of flame retardant textile
materials are presented. A material is proposed for the manufacture of a protective cover for
stretchers of life-saving fire retardant. Thermal researches of rescue flame retardants have
been carried out. The basic characteristics that influence the thermal protection of the
suffered by the action of thermal radiation are established. The mathematical model of the
time of reaching the critical temperature of 70 © C in the rescue heat exchangers on the
surface temperature of the noses is obtained.

Keywords: fireproof fabric, research, rescue fire extinguisher.
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